Introduction
The term "thermal treatment" is used to describe a range of technologies that use heat to degrade the constitution of solid matter. These includes incineration and its variations, as well as advanced thermal conversion (ATC) technologies such as pyrolysis and gasification (Everard, 2004) .
To ensure sustainable development in waste management, faster development and uptake of new technology is necessary. Landfills pollute the valuable underground water, incinerations emit dioxin and produce toxic ash. The solution is Integrated Waste Management, which uses all available resources for dealing with the waste problem. Novel processes utilizing pyrolysis and gasification have attracted publicity as a potential alternative to incineration. The main advantage that gasification has over incineration is its ability to conserve the chemical energy of the waste in the produced syngas rather than convert it to heat energy in hot flue gases. Therefore, gasification has greater flexibility in the recovery of energy and chemical value from waste stream (Klein et al., 2004) . Gasification is by no means a novel process; in the 19 th century so-called: "town-gas" was produced by gasification of coal and for example used for illumination purposes (Astrup & Bilitewski, 2010) . Gasification (and combinations of pyrolysis plus gasification) processes are being developed in a number of countries. In Europe, there continues to be a strong desire to avoid incineration and reduce the amount of waste going to landfill in order to meet the EU landfill Directives. In the USA, low disposal costs and plenty of landfill availability in most regions have proved a significant barrier to the construction of any new thermal treatment facilities. Incinerations also increase the amount of CO2 in the carbon cycle because the have to burn fuel together with the wastes. The governments of most countries have signed a treaty to limit CO2 emissions at their 1999 levels. In Canada, a number of waste management projects are being planned based on the waste incineration technology. In Japan all leading thermal process companies now offer gasification solutions alongside incineration with financial support from the Japanese Government.
For many people, thermal treatment technologies for waste management represent an image of hell on Earth (Everard, 2004) .

Relatively homogeneous fuels are needed. Either specific material fractions can be fed to the gasifier, or mixed waste can be pretreated and homogenized.  Although theoretically possible, the pyrolysis and gasification processes are complicated to control and troubles with slagging, tar production, and contaminants in the produced gas are not uncommon.  Numerous waste related pyrolysis and gasification technologies exist, many of these only demonstrated in small scale and/or applicable to specific fuel types.. This requires careful review of the appropriateness of a specific technology for a particular waste mix, local conditions, etc.  Overall energy conversion efficiencies of existing installations have been unable to compare with modern waste incinerators.
Market interest in gasification and pyrolysis
Gasification is a partial oxidation processes in which the majority of the carbon is converted into the gaseous form-called syngas-by partial combustion of a portion of fuel in the reactor with air, pure oxygen, oxygen-enriched air or by reaction with steam. Relatively high temperatures are employed: 900-1100 o C with air and 1000-1400 o C with oxygen. Gasification as a technology underwent major development during the oil price crises of the 1970s and 1980s.
Pyrolysis is the thermal degradation of carbonaceous materials. It occurs at lower temperature than gasification (typically 400-800 o C), either in the complete absence of oxygen, or with such a limited supply that gasification. Pyrolysis has been promoted for biomass applications and in the treatment of scrap tyres, bur rarely as a stand-alone application for MSW.
Energy recovery is a secondary goal of waste incineration: thermal waste treatment and energy recovery are "married" within the waste-to energy plant (Pfeiffer, 2004) . From an economic point of view, a waste-to-energy plant treating MSW is an enterprise using a special fuel. 

Regional distribution: The Africa/Middle East region will lead the world's regional growth with 43% of planned capacity growth from 2005 to 2010, all from a single gas-toliquids (GTL) project in Qatar that will produce liquid fuels from natural gas. The Asia/Australia region has planned projects that comprise 37% of the total planned growth, with China leading in this region. By contrast, plans for new gasification plants slowed in North America due to factors such as the economy and natural gas prices.
Feedstock distribution: Coal is the feedstock of choice for new gasification projects, identified for 29 of the 38 new plants (largely on the strength of the 24 chemical plants to be built in China). However, natural gas will be used in the largest single project from 2005 to 2010 at the nearly 11,000 MWth gas-to-liquid.
Description of case study
Solid waste management is developing into a complex task. New or modified treatment technologies are appearing. During the past two decades, thermal wastes management followed heavily disparate trends. In the 1980s, the focus was on new market players, and then in the 1990s on new technologies, especially pyrolysis and melting processes (Bieda & Tadeusiewicz, 2008) .
Novel processes utilizing pyrolysis and gasification have attracted publicity as a potential alternative to incineration. Such systems offer some benefits in terms of recycling and public acceptance. However, because they are new, they are less proven in operation than conventional technologies-and may therefore be more risky. The main advantage that gasification has over incineration is its ability to conserve the chemical energy of the waste in the produced syngas rather than convert it to heat energy in hot flue gas (Klein et al, 2004) .
The new Polish environmental strategy emphasizes the principle of sustainable development and it encourages the government of Konin to develop a waste management 
Monte Carlo simulation with SimLab®
The first task is to create a veritable deterministic model that represents the most likely scenario.
To use the SimLab® (SimLab, 2004), we must perform the following steps (Wajs et al., 2006) : In SimLab®, the assumptions or input range for each parameter was defined by choosing a probability distribution that describes the uncertainty of the data. Input distribution may be normal, uniform, triangular, skewed, or any shape that reflects the nature of the measurement being assessed.
At the start Simlab® displays the main panel ( Figure 1) 
Results and discussion
The deterministic project approach traditionally requires that the values for all input data be known exactly. But data in many real manufacturing projects cannot be precisely given. The stochastic approach is based on the replacement deterministic data with random variables. Important studies to stochastic variables incorporated in the data envelopment analysis can be found in (Sengupta, 1982 , 1987 , 1990 , 1997 , 1998 , 2000 , Cooper et al, 1998 Huang & Li, 1996; Morita & Seiford, 1999; Sueyoshi, 2000 , as cited in Azadi & Saen, 2011) .
Projects involve risk by nature (Zwikael & Ahn, 2011) . Reducing the level of risk is extremely important in projects, and indeed results of this study suggest that project managers often use risk management planning practices, consistent with previous studies (Kerzner, 2009; Ahmed & Kayis, 2007; Voetsch, 2004; Zwikael, 2004 , as cited in Zwikael & Ahn. 2011 . The Project Management Body of Knowledge (PMBOK) defines risk management as one of nine project knowledge areas, alongside other topics such as scope, schedule, quality, and cost management (PMI Standards Committee [PMI], 2008) . In some project contexts, risk management is perceived as a separate activity (Zwikael & Ahn, 2011) .

In countries with low levels of uncertainty avoidance, project managers place lower importance on risk management and hence do not always follow required processes.  In industries with low levels of maturity, project managers do not frequently perform the risk management process.
When applying for European Union (EU) funding of projects, cost-benefit analysis (CBA) practitioners need to prepare comprehensive investment appraisals following the latest guidelines on CBA provided by the European Commission (2008). Since this Guide includes the need to conduct a proper risk analysis, partly through sensitivity analysis (Evans & Kula, 2011) .
The purpose of sensitivity analysis is to determine the relationships between the uncertainty in the independent variables used in an analysis and the uncertainty in the resultant dependent variables. Sensitivity refers to the amount of uncertainty in a forecast that is caused by the uncertainty of an ass u m p t i o n a s w e l l a s b y t h e m o d e l i t s e l f . Sensitivity analysis can be used to find "switch points" --critical parameter values at which estimated net benefits change sign or the low cost alternative switches (OMB, 2003) . Sensitivity plots are not only fundamental to determining which are the prominent input variables, but can be invaluable indicators of whether a particular project should be pursued (Koller, 1999 (Saltelli et al, 2004) . Kolb quoted in (Rabitz 1989 , as cited in Saltelli et al, 2004 noted that theoretical methods are sufficiently advanced, so that it is intellectually dishonest to perform modeling with sensitivity analysis. In Oreskes et al (1994) it has been shown that sensitivity analysis is not treated as a tool to build or improve a model, but it represents one of the possible licit uses that can be done of the model itself. Chapman & Ward (2004) have defined "risk efficiency" as the minimum risk level for a given level of expected performance.
The principal output reports provides by SimLab® are presented in Figure 2 through Figure  7 (probability distributions assigned to model input parameters), Figure 8 through Figure 13 (histograms of the output value-Razem (Total), Figure 14 (uncertainty analysis of the output value-Razem (Total), Figure 15 and Figure 16 (sensitivity analysis based on the Standardised www.intechopen.com . Based on the economic feasibility model presented in (Liberman, 2003) , in this study used uniform distributions. Figure 15 and Figure 16 shown the results from the sensitivity analysis. The performance of the SRC is shown to be extremely satisfactory when the model output varies linearly or at least monotonically with each independent variable. MC analysis-simulation is the only acceptable approach for U.S. Environmental Protection Agency (EPA) risk assessments (Smith, 2006) . Because all of the parameters of the economic model are independent, the using of the SRC is shown to be extremely satisfactory (Bieda, 2010) .
SimLab® is didactical software designed for global uncertainty and sensitivity analysis, developed by the Joint Research Centre of the European Commission and downloadable for free at: http://simlab.jrc.ec.europa.eu (Simlab, 2004) . The sampling techniques available in SimLab® are FAST, Extended FAST, Fixed sampling, Latin Hypercube, replicated Latin Hypercube, Morris, Quasi-random LpTau, Random and Sobol (Saltelli et al, 2004) . SimLab® can also run models built in Microsoft Excel®. Using the SimLab® in order to determine the most relevant parameters sampling presented by sensitivity analysis, after selected the Monte Carlo (MC) simulation, sampling method, the optimal number of executions is considered at least 10,000 times.
There are available various commercial software packages in order to conduct the risk analysis using MC simulation. Among them, Risk® and Crystal Ball®, developed by Palisade Corporation and Decisioneering, respectively. Risk® was originally designed for business application and is easy to use without a need for extensive statistical knowledge and modeling capacity (Sonnemann et al, 2004) . Crystal Ball® is a simulation program that helps analyze the uncertainties associated with Microsoft Excel® spreadsheet models by MC simulation (Sonnemann et al, 2004) . Another function of the Crystal Ball® is the sensitivity analysis (Bieda, 2007) .
According to Hullet (2004) the estimate of project cost risk can be made more accurate and better understood if the sources of risk are disaggregated into those that affect time and those that affect the burn tate per unit time. The schedule risk and cost risk analysis have been conducted in Microsoft Excel® and Crystal Ball®. In conclusion, Hullet (2004) muses that cost risk analysis that explicitly incorporates schedule risk analysis results, merging them with burn rate risk information in the estimates of cost risk that are more accurate than the typical approach. In the opinion of Leach (2005) anyone who is serious about realistically forecasting project schedules, in other words, truly managing projects, rather than just monitoring them, should be using MC simulation software to plan and analyze projects stochastically. Stochastic simulation (often called MC simulation) allows to capture and understand the uncertainty inherent in the project. Anderson (2005) in paper presented to the Denver Crystal Ball Conference in 2005 discusses the results of the using the MC simulation instead the analytic approach in the nuclear power plant steam generator repair/replacement cost/benefit analysis (before nuclear power plant steam generator replacement decisions have never included a MC simulation) and the strengths of the weaknesses of using Crystal Ball® and MC simulation. In conclusion, Anderson (2005) seems to think that MC approach was clearly appropriate to fully assess the impact of any decision on the ratepayer. Selection of data play a key role in application of risk analysis to project investments. In most industries the costs of raw materials and component parts constitute the major cost of a product -in some cases up to 70 per cent (Azadi & Saen, 2011 Positive coefficients indicate that an increase in assumption is associated with an increase in the forecast, negative coefficients imply the reverse (Evans & Olson, 1998) . In the Sensitivity Charts (Figures 16 and 17) is presented that variables Etap2 is the most influential parameter (98.93%) in the Project Total Costs. When the 10,000 trials are completed, the histograms provide by SimLab®, given in Figure 9 through Figure 14 , present statistics summary. The "Mean", "Variance", "Standard deviation", "Skewness" and "Kurtosis" values form the basis of starting points for the analysis.
Conclusions
This study found that the purpose of uncertainty analysis, and sensitivity analysis is to determine the potential directions for waste management decision support systems under uncertainty, because this technique accounts for uncertainties in the assumptions, and to introduce the sensitivity analysis Because all of the parameters of the economic model are independent, the using of the SRC is shown to be extremely satisfactory.
Cost risk analysis can answer some questions that the traditional estimating method cannot. Included are:
 "What is the most likely cost?" The traditional method assumes that this is the baseline cost computed by summing the estimates of cost for the project elements, but this is not so.  "How likely is the baseline estimate to be overrun?" Traditional methods do not address this problem.  "What is the cost risk exposure?" This is also the answer to the question; "How much contingency do we need on this project?"  "Where is the risk in this project?" This is the same as: "Which cost elements cause the most need for the contingency?" Risk analysis principles can be used to answer this question. Uncertainty reduction in the project is performed during the planning phase of the project using the software package SimLab® for project risk management.
In summary, integrating risk analysis into waste to energy pyrolysis facility project management processes may be useful for the project managers. In this study the most likely Total Project Cost values are about 2.53563E+007 USD and 2.663226E+007 USD for the analyzed Scenario. Every manager has a different degree of aversion to risk.
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